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REMARKS 

Claims 21-24 and 31-32 are all the claims presently pending in the 4pplication 
Claims 1-20 and 25-30 have been canceled. Claim 21 has been amended to 
claimed invention. Claims 3 1-32 have been added to claim additional 
invention. 

It is noted that the claim amendments are made only for more particularly 
the invention, and not for distinguishing the invention over the prior art, 
or for any statutory requirements of patentability. Further, Applicant specifically 
no amendment to any claim herein should be construed as a disclaimer 



features 



of any 



right to an equivalent of any element or feature of the amended claim. 

Claims 21-23 stand rejected under 35 IXS.C. § 102(b) as being anticipated by 
Yamazaki et al. (U.S. Patent No. 4,987,008). Claim 24 stands rejected under 35 U.S.C. § 
103(a) as being unpatentable over Yamazaki et al. in view of Kern, "Handbook of 
Semiconductor wafer cleaning Technology". 

These rejections are respectfully traversed in view of the following discussion. 

I. THE CLAIMED INVENTION 

The claimed invention, as recited in claim 1, is directed to a method for 
manufacturing a group EI nitride compound semiconductor device. The method includes 
irradiating a surface of a wafer with ultraviolet rays to thereby clean said sur face of said 
wafer. Importantly, the ultraviolet rays cause a reaction of oxygen molecule: ; to form 



stimulated oxygen atoms having a strong oxidative power at the surface of ti e wafer. 



As explained in the present Application, conventional methods for manufacturing a 
group III nitride compound semiconductor device use either a chemical treat nent or an 0 2 
plasma treatment to clean a surface of the device (Application at page 2 y line 19-page 4, line 
3). However, such treatments often damage the layers of the semiconductor (device 
(Application at page 2, lines 21-22; page 3, lines 6-8) 

The claimed invention, on the other hand, irradiates a surface of the sjemiconductor 
device with ultraviolet flJV) ravs which cause a reaction of oxygen molecules to form 



stimulated oxygen atoms having a strong oxidative power at the surface of th 



]005 



further define the 
of the claimed 



pointing out 
tg the claims 
states that 
interest in or 



e wafer. 
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(Application at page 5, line 26 - page 6, line 4; and page 16, line 14 to page 
discussed in the Application, the stimulated oxygen atoms may oxidize an 
contamination on the surface of the wafer into CO, C0 2 and H 2 0 which flie:] up from the 
surface of the light-emitting device. Thus, unlike with conventional method 5, with the 
claimed method, the UV ravs effectively clean the surface without damaging the wafer 



27, line 8). As 
otganic 



(Application at page 4, lines 10-13). 

H. THE PRIOR ART REFERENCES 

A. The Yamazaki et aL Reference 

The Examiner alleges that Yamazaki et al. teaches the invention of claims 
Applicant submits, however, that Yamazaki does not teach or suggest the claimed 

Yamazaki discloses a method of forming a film which is intended to 
the surface of semiconductor. The Yamazaki method includes generating an 
or active hydrogen by a photochemical reaction, and cleaning the surface of tjhe 
semiconducto r by removing oxides formed thereon by means of the active 
(Y amazaki at Abstract). 

Applicant submits, however, that Yamazaki does not teach or suggesi 
ultraviolet rays cause a reaction of oxygen molecules to form stimulated 
a strong oxidative power at said surface of said wafer", as recited in claim 2 1 

As noted above, unlike conventional methods for manufacturing a 
compound semiconductor device which use either a chemical treatment or an 
treatment to clean a surface of the device, the claimed invention, irradiates a 
semiconductor device with ultraviolet CITV) ravs which cause a reaction of oxygen molecules 



to form s timulated oxygen atoms having a strong oxidative power at the surface of the wafer , 



(Application at page 5, line 26 - page 6, line 4; and page 16, line 14 to page 27, line 8). 

As discussed in the Application, the stimulated oxygen atoms may oxidize an organic 
contamination on the surface of the wafer into CO, C0 2 and H 2 0 which flies up from the 
surface of the light-emitting device. Thus, unlike with conventional methods, with the 
claimed method, the UV ravs effectively clean the surface without damaging the wafer 



@006 



21-23. 
invention, 
avoid damage on 
active halogen 

le 

elements 

wherein said 
oxygen atoms having 



group 



III nitride 
0 2 plasma 
surface of the 



(Application at page 4, lines 10-13). 
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Clearly, these features are not taught or suggested by Yamazaki. Indeed 
notes that the Yamazaki device is not intended to remove organic 
resist residue) but is instead intended to remove oxides (e.g.. see Yamazaki 
30-37). The Yamazaki method generates active hydrogen on a semiconductor 
photo-activating nonoxide hydrides (e.g., NH 3 ) (Yamazaki at col. 2, lines 8 
active hydrogen reacts with the oxides (e.g., Ga^) to remove the oxides 

Thus, Yamazaki certainly does not teach or suggest irradiating a waf^r 
ultraviolet (UV) rays which cause a reaction of oxygen molecules to form 



contamina tits 



ft 



Applicant 
(e.g., organic 
col. 14, lines 
surface by 
^4), so that the 
the surface, 
surface with 



: from 



sti mulated oxygen 



Yamazaki 



atoms having a strong oxidative power at the surface of the wafer. Indeed 
is intended to remove oxides and thus, would likely seek to avoid stimulated 
atoms having a strong oxidative power at the surface of the wafer. Thus, 
completely unrelated to the claimed invention and, in fact, teaches away from 
invention. 

Further, with respect to claim 22, Applicant would respectfully submit 
Examiner has clearly failed to show that Yamazaki teaches or suggests irradiating 



tie 



surface with ultraviolet rays have a central wavelength of 172 nm . Indeed, 
attempts to rely on col. 10, lines 54-60 (e.g., see also col. 14, lines 15-18) to 
position that Yamazaki teaches "irradiating the said surfaces with light in a 
100 to 400 nm (UV light)". However, Applicant submits that the Examiner 
incorrect. 

In fact, Applicant would point out to the Examiner that "1 00 to 400 
of UV light, it encompasses all UV light . Therefore, the passage in 
Examiner relies does not teach or suggest a "range" of UV light. That is, the 
in a range from 1 00 to 400nm" has no different meaning than the term "UV 
Examiner cannot rely upon this to assert that Yamazaki teache s ultraviolet 
wavelength of 1 72 nm as in the claimed invention. 

Indeed, Applicant would also point out that these passages in Yamaziki 
lines 54-60 and col. 14, lines 15-18) merely are intended to identify an operating 



Yamaziikd 



the excimer laser, and not to identify a recommended range of ultraviolet 
a surface to clean the surface. Indeed, Yamazaki clearly states that the 



preferred 



oxygen 

Yamazaki is 
the claimed 

that the 
a wafer 



Examiner 
support his 
v^avelength from 
s clearly 



nm 



is not a range 
on which the 
term"UV light 
: ight", and the 
ralys have a central 



(e.g., col. 10, 
range of 



rays 



: for irradiating 
wavelength 
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of the ultraviolet rays in his device is 185 nm (Yamazaki at col. 5, lines 13-] 5; col. 7, lines 
27-30; col. 9, lines 5-7) or 185nm and 254nm (Yamazaki at col. 6, lines 48-: >4 and col. 12, 
lines 23-29). This is important because as noted above, the Yamazaki devic = 
to remove organic contaminants (e.g., organic resist residue) but is instead intended to 
remove oxides (e.g., see Yamazaki at col. 14, lines 30-37). 

Applicant would respectfully submit that a preferred wavelength of lllV rays for 
removing organic contamination is likely to be different than a preferred wavelength of UV 
rays for removing oxides and dirt. Therefore, the Yamazaki reference is completely unrelated 
to the claimed invention. 

Therefore, Applicant submits that there are elements of the claimed i wention that are 
not taught or suggest by Yamazaki. Therefore, the Examiner is respectfully -equested to 
withdraw this rejection. 



teach 



B. The Kern Reference 

The Examiner alleges that Yamazaki would have been combined wit l 
the invention of claim 24. Applicant submits, however, that these references 
been combined and even if combined, the alleged combination would not 
each and every element of the claimed invention. 

Kern discloses a ultraviolet (UV)/ozone cleaning method for cleaning 
surfaces. Specifically, Kern discloses that UV light has the ability to depolyme; 
of photoresist polymers (Kern at page 233, lines 19-20). 

However, Applicant submits that these references would not have 
alleged by the Examiner. Indeed, these references are directed to different 
solutions. Specifically, Yamazaki is directed to a method of removing oxide 



been 



a surface, whereas Kern is directed to depolvmerization of polymers on a 
these references are completely unrelated, and no person of ordinary skill in 
have considered combining these disparate references , absent impermissible 



Further, Applicant submits that the Examiner can point to no motivati 
in the references to urge the combination as alleged by the Examiner. Indeec , 
merely states that it would have been obvious to combine these references in 



Kern to form 
would not have 
or suggest 



semiconductor 
;rize a variety 



combined as 
ems and 
formations from 



probl 



sur: ace 



Therefore, 
the art would 
lindsight . 



on or suggestion 
, the Examiner 
order to remove 



PAGE 8/11 * RCVD AT 12/29/2004 2:18:28 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/4 * DNIS:8729306 * C8ID:7037612375 * DURATION (mm-ss): 04-24 



12/2SI/2004 14:13 FAX 7037612375 



McGinn&Gibb , PLLC 



09/935,699 
T36-135964M/RS 



impurities from p-type semiconductor layers. However, the Examiner's statsH motivation to 



combine is completely unrelated to irradiating a surface of a wafer after p att erning a resist 



any 



icati 3n 



layer and, therefore, is insufficient to support the alleged combination. 

Moreover, Applicant submits that neither Yamazaki, nor Kern nor 
thereof, teaches of suggests "wherein said ultraviolet rays cause a reaction 
molecules to form stimulated oxygen atoms having a strong oxidative power 
of said wafer", as recited in claim 21 . 

As noted above, the stimulated oxygen atoms may oxidize an organic 
on the surface of the wafer into CO, C0 2 and H 2 0 which flies up from the 
light-emitting device. Thus, unlike with conventional methods, with the 
UV ravs e ffectively clean the surface without damaging the wafer (Appli 
lines 10-13). 

Clearly, these features are not taught or suggested by Kern. Indeed, 
point out that Kern merely discloses removing a contaminant bv cleaning 
Nowhere does Kern teach or suggest removing contaminant from a wafer (e 
group III nitride compound semiconductor such as GaN). 

That is, nowhere does Kern teach or suggest ultraviolet rays causing 
oxygen molecules to form stimulated oxygen atoms having a strong oxidativ 
surface of the wafer (e.g., including a group III nitride compound 
GaN) as in the claimed invention. Thus, the Kern method is completely 
claimed invention in which the UV ravs effectively clean the surface without 



combination 
oxygen 
at said surface 



si rface 
claimed 



wafer (e.g., including a group m nitride compound semiconductor such |as GaN) 

(Application at page 4, lines 10-13). 

Further, like Yamazaki, nowhere does Kern teach or suggest the features recited in 
claims 22-24 or new claims 3 1-32. 

In addition, Applicant would point out that the Examiner is not relyiikg 
allegedly teaching this limitation, but instead relies on Kern as allegedly 
said irradiating said surface is carried out on a p-type semiconductor layer " 
Applicant would point out that contrary to the Examiner's statement that 
UV/ozone has been used to clean "many types of semiconductor surfaces", 



teac ling 



Kern 



@009 



contamination 
of the 

method, the 
at page 4, 



Applicant would 
actjion of UV/ozone. 
, including a 



reaction of 
power at the 
semiconductor such £ 

unrelated to the 
damaging the 



on Kern as 
therein 
(As an aside, 
teaches that 
states that 



Kern 
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UV/ozone has been used to remove "a variety of contaminants from silicon, 
semiconductor wafers, as well as from many other types of surfaces'' (empiasis added). 
That is by "other types of surfaces" this passage implies 'types of surfaces other than silicon 
and compound semiconductor wafers". Thus, nowhere does this passage tee 
irradiati ng a surface of a p-tvoe semiconductor lavef) . 

Kern teaches using UV laser irradiation having a wavelength of 193r m to etch 
biological and polymeric materials (Kern at page 162). Specifically, Kern teaches that a 
UV/ozone combination may be used to in a cleaning method (Kern at page 237). 

However, the UV/ozone combination in Kern is completely different : 
invention. In fact, the Examiner is directed to the present Application at page 5, lines 14-30, 
which discusses an exemplary aspect of the claimed method in which UV ra liation may cause 
a stimulated oxygen atom (e.g., O(ID) at line 21 on page 5) may be generated from an 0 2 
molecule. The UV radiation may "cut" the molecular chain of an organic cc ntamination, 
then the stimulate oxygen atoms may act on the "cut" organic contamination s (Application at 
page 5, lines 26-32). 

However, nowhere does Kern teach or suggest forming stimulated oxygen atoms 



from the claimed 



having a s trong oxidative power at the wafer surface (e.g,. to cut the resist residue^ as in the 



claimed invention. Thus, Kern clearly does not make up for the deficiencies of Yamazaki. 

Therefore, Applicant submits that Yamazaki would not have been combined with 
Kern and even if combined, the combination would not teach or suggest each and every 
element of the claimed invention. Therefore, the Examiner is respectfully re guested to 
withdraw this rejection. 



in. FORMAL MATTERS AND CONCLUSION 

In view of the foregoing, Applicant submits that claims 21-24 and 3 1 
claims presently pending in the application, are patentably distinct over the 
and are in condition for allowance. The Examiner is respectfully requested 
application to issue at the earliest possible time. 

Should the Examiner find the application to be other than in conditio]! 
the Examiner is requested to contact the undersigned at the local telephone njunber 



32, all the 

art of record 
pass the above 



prior 



1o 



for allowance, 
listed 
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below to discuss any other changes deemed necessary in a telephonic or pen onal interview . 

The Commissioner is hereby authorized to charge any deficiency in j ees or to credit 
any overpayment in fees to Attorney's Deposit Account No. 50-0481. 



Da*: . l*klk*f 



McGinn & Gibb, PLLC 

8321 Old Courthouse Road, Suite 200 
Vienna, VA 22182-3817 
(703) 761-4100 
Customer No. 21254 

CERTIFICATE OF FAC SfMTLF, TR ANSMISSION 

I hereby certify that the foregoing Amendment was filed by facsimile with the United 
States Patent and Trademark Office, Examiner Michail Kornakov, Group Art Unit # 1746 at 
fax number (703) 872-9306 this day of j^i' 2004. 

^^(-^—^ 

Phillip E.Miller 
Reg. No. 46,060 



Respectfully Submitted, 




Registration No. 46,060 
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